This paper proposed a novel positioning control based on fuzzy sliding controller for bolt tightening robot. In this method, the adaptive radial basis function neural network (RBFNN) is apply to approximate the system dynamics, and the weight of RBFNN is adjusted through the adaptive method to make sure that the system state slide on the sliding surface. Adaptive fuzzy system is used to adjust the sliding mode control gain. The experimental results show that the method can effectively control the robot arm to complete the trajectory tracking 1 .
.

INSTRACTION
The bolt tightening robot is a complex controlled object with a high degree of non-linear, making positioning and tracking object accuracy difficult to achieve. Sliding mode control is a practical method for positioning control of multi-DOF robot [1] , which has the advantage of invariant system parameters and external disturbance. However, the discontinuous switching characteristics of the sliding mode control in nature will cause the system to vibrate. The control approach is presented by combining the sliding mode control neural network (NN) in [2] .An adaptive RBFNN based sliding mode control (ARBSMC) is proposed to estimate the function of nonlinear robot in [3] , while, the common trouble is that the control system gain is also estimated [4] . This paper designs a positioning controller based on fuzzy sliding combined with RBFNN. RBFNN is apply to approximate the system dynamics, and the weight of RBFNN is adjusted through the adaptive method to make sure that the system state slide on the sliding surface. Adaptive fuzzy system is used to adjust the sliding mode control gain to improve the robustness of the system.
THE BASIC STRCTURE OF THE ROBOT
As shown in Fig.1 , the bolt tightening robot consists of main body, equipotential wheel, walking wheel, locking clamp, mechanical arms and bolt tightening unit. The mechanical arm has three joints which locate at the both ends and the center of the arm. Working collaboratively of the three joints, the 3-DOF arm can take the endmost performer to anywhere we want.
THE MODELING AND CONTROL OF THE ROBOT MANIPULATOE
Adaptive RBFNN Controller
To get the higher performance controller, ARBFNN is applied to approximate dynamic on the nonlinear system robot. The approximated system model can be obtained as:
Where,
is the input vector of neural network. ε is an approximation error vector and Choose a Lyapunov function candidate as follows:
Putting (9) into (6) then:
Thus, the overall system with the adaptive law in (11) is asymptotically stable.
EXPERIMENTS
The Fig.2 is the experimental prototype of bolt tightening robot. In order to verify the validity and practicability of the proposed method, we design the controllers by using proposed method and SMC and make experiment with the uncertain disturbance respectively, the result is shown in the Fig.3 , it can be seen that the trajectory of SMC shifts the expectation trajectory of the manipulator after the random interference, while the trajectory of proposed method is similar to the expected trajectory, and performs higher accuracy and more stable. 
CONCLUSIONS
In this paper, a novel positioning control method based on fuzzy sliding controller is presented for bolt tightening robot. The control method can fast eliminate the control system uncertainty to ensure system stability and improve the anti-interference ability. The experiment results show that the proposed scheme has good position tracking performance and strong anti-jamming capability.
